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ORIGINAL  COMMUNICATIONS. 

PEIMAEY  CAECmOMA  OF  THE  DUODENUM. 

By  W.  SOLTAU  ^ENWICK,  M.D.  (Loud.),  M.E.C.P.,  Senior  Physician 
to  the  London  Temperance  Hospital  and  Physician  to  the 
Evelina  Hospital  for  Sick  Children. 

Carcinoma  affects  the  duodenum  as  a  primary  disease  much  less 
frequently  than  the  stomach.  In  the  course  of  42,000  post-mortem 
examinations  made  in  Vienna,  a  primary  malignant  growth  was 
found  in  the  intestines  in  443  cases,  but  in  only  seven,  or  0-017 
per  cent.,  was  the  duodenum  the  seat  of  the  disease  (Schlesinger). 
According  to  Perry  and  Shaw,  ten  examples  of  the  complaint 
occurred  in  18,000  necropsies  performed  at  Guy’s  Hospital  (0-05  per 
cent.),  but  of  these  only  four  are  stated  to  have  been  carcinomatous, 
while  among  19,518  post-mortems  recorded  at  the  London  Hospital 
I  find  that  the  duodenum  was  the  seat  of  a  cancerous  growth  in 
eighteen,  or  in  about  O’OO  per  cent.  If  allowance  he  made  for 
the  occasional  inclusion  of  sarcomata  in  the  latter  statistics,  it 
would  appear  that  primary  carcinoma  of  the  duodenum  is  met 
with  once  in  about  1500  to.  2000  necropsies  in  London,  and  thus 
presents  a  ratio  to  gastric  cancer  of  1  to  20.  According  to  the 
statistics  of  Maydl  and  Schlesinger,  the  duodenum  is  affected  in 
about  2  per  cent,  of  the  cases  of  primary  malignant  disease  of  the 
intestine. 

The  great  majority  of  duodenal  cancers  belong  to  the  cylinder 
cell  variety,  hut  spheroidal  cell  growths  are  not  uncommon  ;  while, 
according  to  Atkinson,  colloid  cancer  is  relatively  frequent. 
Adeno -carcinoma  usually  encircles  the  gut,  and  gives  rise  to  a 
contraction  of  its  lumen,  which,  viewed  from  the  outside,  looks  as 
though  a  piece  of  string  had  been  tied  tightly  round  the  bowel. 
Less  commonly  the  growth  infiltrates  the  walls  for  some  distance 
above  the  stricture  cell,  and  gives  the  diseased  tissues  a  funnel- 
shaped  appearance.  The  spheroidal  carcinomata  either  take  the 
form  of  soft  flat  excrescences,  or  of  deep  ulcers,  with  elevated 
irregular  edges  and  fungating  bases. 
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The  disease  may  occur  at  any  part  of  the  duodenum,  but  is 
most  frequent  in  the  second  or  vertical  portion,  where  its  seat  of 
election  is  the  mucous  membrane  covering  the  biliary  papilla. 
Out  of  fifty-one  cases,  the  first  part  was  affected  in  eleven,  or 
21’5  per  cent.,  the  second  in  twenty-nine,  or  57  per  cent.,  and  the 
third  in  seven,  or  13-5  per  cent.,  while  in  the  remaining  8  per  cent, 
the  disease  involved  the  whole  or  greater  portion  of  the  bowel. 

Etiology. — Like  simple  ulcer  in  the  same  situation,  a  malignant 
growth  is  more  frequent  in  men  than  in  women,  no  fewer  than 
thirty-seven  out  of  the  fifty-one  cases  being  of  the  male  sex. 
The  average  age  at  the  time  of  death  was  63  years,  the 
mean  duration  of  life  in  the  male  case  being  52  years,  and 
in  the  female  54  years.  ILathan-Lorrier,  however,  found  that  in 
rather  more  than  one-third  of  the  cases  he  collected,  the  patient 
was  over  7  0  years  of  age.  The  disease  is  apt  to  follow  a  chronic  ulcer ; 
at  least  ten  instances  in  which  this  sequence  of  events  occurred 
having  been  placed  on  record  (Perry  and  Shaw,  Nathan-Lorrier, 
Letulle).  In  other  cases,  and  more  especially  in  women,  the  car¬ 
cinoma  appears  to  be  associated  with  the  presence  of  gall  stones. 

Symptomatology. — The  symptoms  of  duodenal  cancer  vary 
according  to  the  situation  of  the  growth.  When  the  first  or 
horizontal  portion  of  the  bowel  is  affected,  the  patient  presents  all 
the  indications  of  pyloric  stenosis,  and  a  differential  diagnosis  is 
extremely  difficult.  Disease  of  the  second  or  vertical  part  is  apt 
to  involve  the  orifice  of  the  common  bile  duct,  that  its  location 
may  often  be  determined  during  life  by  the  coexistence  of 
jaundice  and  enlargement  of  the  liver,  while  a  stricture  of  the 
duodenum  below  the  biliary  papilla  is  usually  attended  by  bilious 
vomiting  and  the  presence  of  pancreatic  juice  in  the  ejecta.  It  is 
therefore  convenient  to  consider  the  clinical  aspect  of  the  disease, 
according  as  it  is  situated  above,  around,  or  beloiv  the  biliary  papilla. 

1.  Carcinoma  above  the  biliary  papilla  (supra-ampidlary  or 
parapyloric  camcer'). — In  this  position  the  growth  may  either  form 
a  ring  round  the  bowel,  just  below  the  pylorus,  or  produce  a  deep 
ulcer  with  overhanging  edges,  the  base  of  which  is  adherent  to  the 
liver  or  pancreas.  In  both  cases  the  lumen  of  the  intestine  is 
considerably  diminished,  though  never  entirely  obstructed.  The 
complaint  is  chiefly  encountered  in  men  of  middle  age,  and  some¬ 
times  follows  simple  ulceration. 

The  initial  symptoms  are  somewhat  indefinite,  and  principally 
consist  of  discomfort  and  flatulence  after  meals,  acidity,  loss  of 
appetite,  and  general  debility.  There  are  also  slight  but  pro¬ 
gressive  loss  of  flesh,  and  marked  pallor  of  the  mucous  mem¬ 
branes.  After  a  month  or  two  pyrosis  makes  its  appearance,  and 
is  followed  within  a  short  time  by  vomiting.  At  first  the  emesis 
may  only  occur  about  once  a  week,  and  is  accompanied  by 
amelioration  of  the  other  symptoms,  but  it  gradually  becomes  more 
and  more  frequent,  until  finally  it  takes  place  once  or  twice  every 
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twenty-four  hours.  The  vomit  consists  of  an  acid,  sour-smelling 
liquid,  mixed  with  masses  of  undigested  food.  Free  hydrochloric 
acid  is  uniformly  absent,  but  lactic  acid  may  be  present  in  excess. 
It  is  usually  stated  that  the  ejecta  are  free  from  bile,  but,  as  a  matter 
of  fact,  a  severe  attack  of  retching  is  not  infrequently  accompanied 
by  the  rejection  of  a  green  bilious  fluid  which  has  regurgitated 
through  the  incomplete  stricture.  At  this  period  severe  pain  may 
be  experienced  in  the  epigastrium  or  right  hypochondrium  shortly 
after  meals,  and  is  almost  always  an  indication  that  the  growth 
has  undergone  superficial  ulceration.  Haematemesis  is  less 
frequent  than  in  cancer  of  the  stomach,  but  traces  of  altered 
blood  may  sometimes  be  observed  in  the  stools,  and  occasionally 
there  is  severe  melEena.  In  the  early  stages  of  the  complaint  the 
bowels  are  confined,  but  subsequently  diarrhoea  may  supervene, 
and  prove  difficult  to  control.  Bile  is  usually  present  in  the 
stools,  and,  according  to  Charon  and  Ledegank,  colloid  material 
may  often  be  recognised  in  the  evacuations  when  the  disease  has 
undergone  that  form  of  degeneration. 

On  examination  the  stomach  is  found  to  be  greatly  dilated, 
and  its  contractions  are  often  visible  through  the  thin  parietes. 
In  about  60  per  cent,  of  the  cases  in  which  the  disease  is  situated 
close  to  the  pylorus,  a  tumour  may  be  detected  upon  palpation, 
and  is  sometimes  large  enough  to  be  evident  upon  inspection.  It 
is  usually  oval  or  globular  in  shape,  smooth  on  the  surface,  dull  on 
percussion,  painful,  and  slightly  movable  ;  but  if  it  is  adherent  to 
the  liver  or  pancreas,  its  outlines  are  less  definite,  and  the  pre¬ 
sence  of  the  colon  in  front  of  it  may  endow  it  with  a  resonant  note. 

The  subsequent  course  of  the  disease  is  similar  to  that  of 
pyloric  cancer.  Ascites  may  occur  from  carcinosis  of  the  peri¬ 
toneum,  or  pressure  upon  the  portal  vein,  while  jaundice  may 
result  from  secondary  growths  in  the  liver,  or  from  extension  to 
the  biliary  papilla.  Perforation  into  the  general  cavity  of  the 
peritoneum  is  a  rare  event,  but  a  slight  leakage  not  infrequently 
gives  rise  to  a  localised  abscess  which  burrows  upwards  to  the 
diaphragm,  or  points  near  the  umbilicus. 

2.  Carcinoma  in  the  mcinity  of  the  hiliary  papilla  {cancer  of  the 
second  portion  of  the  duodenum  or  periampullary). — In  the  second 
part  of  the  duodenum  the  growth  may  either  commence  in  the 
[  mucous  membrane  covering  the  papilla,  or  at  some  spot  in  its 
j  vicinity.  In  the  former  case  the  first  indication  is  usually  jaundioe, 
i  while  in  the  latter  the  signs  of  pyloric  or  intestinal  obstruction 
I  precede  those  whieji  arise  from  a  block  of  the  bile  duct. 

Carcinoma  of  the  papilla  is  usually  of  the  cylinder-cell  type, 
i  and  takes  the  form  of  a  soft  growth,  which  subsequently  ulcerates, 
i  As  a  rule,  a  yellow  tinge  of  the  skin  and  conjunctivae  is  the  first 
i  symptom  to  attract  attention,  and  it  may  be  several  weeks  before 
j  pain  or  vomiting  develops.  In  other  cases  the  icterus  occurs 
1  quite  suddenly  after  an  attack  of  sickness,  or  its  onset  may  be 
I'l 
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heralded  by  repeated  chills  and  intermittent  pyrexia.  It  is 
worthy  of  notice  that  the  coloration  of  the  skin  is  seldom  very 
intense,  and  that  the  bronzed  or  olive  tint  that  accompanies 
malignant  disease  of  the  bile  duct  is  seldom  observed,  while  not 
infrequently  the  jaundice  alternately  deepens  and  fades,  or  appears 
to  be  favourably  affected  by  saline  aperients.  When  ulceration 
occurs,  the  growtli  which  obstructed  the  orifice  of  the  duct  mav 
be  quite  destroyed,  and  the  bile  once  more  find  a  free  exit  into 
the  bowel.  Under  these  conditions  the  icterus  either  disappears 
completely,  or  the  urine  alone  continues  to  give  indication  of  the 
presence  of  bile  in  the  circulation. 

The  subsequent  course  of  the  disease  depends  upon  the  extent 
of  the  growth  and  the  development  of  complications.  As  a  rule, 
the  jaundice  'Continues  with  varying  intensity,  and  the  patient 
steadily  loses  flesh  and  strength.  The  appetite  is  often  better 
preserved  than  in  gastric  cancer,  but  there  is  usually  great  distaste 
to  fats,  and  sometimes  excessive  thirst.  The  tongue  is  foul,  pain 
and  flatulence  are  experienced  two  or  three  hours  after  every 
meal,  and  constant  nausea  or  eructations  of  sulphuretted  hydrogen 
are  a  frequent  source  of  complaint.  Vomiting  is  seldom  absent, 
and,  at  this  stage  of  the  disease,  usually  occurs  once  or  twice  a  day. 
The  ejecta  are  copious  in  quantity,  and  consist  of  a  brownish 
sour-smelling  fluid,  which  deposits  a  thick  sediment  of  undigested 
food,  but  is  usually  devoid  of  free  hydrochloric  acid.  Notwith¬ 
standing  the  presence  of  jaundice  and  the  absence  of  bile  from  the 
stools,  the  vomit  occasionally  exhibits  a  bright  green  colour. 
Haimatemesis  is  comparatively  rare,  but  altered  blood  is  not  in¬ 
frequently  seen  in  the  evacuations. 

On  examination,  the  epigastrium  is  found  to  be  slightly  dis¬ 
tended,  and  there  may  be  some  degree  of  rigidity  of  the  right 
rectus  muscle.  The  liver  is  invariably  enlarged,  and  its  lower 
border  extends  for  an  inch  or  more  below  the  costal  margin. 
Careful  palpation  will  also  reveal  the  presence  of  a  distended  gall 
bladder,  in  the  form  of  an  elongated,  elastic  tumour,  which  is 
attached  to  the  under  surface  of  the  liver,  and  is  capable  of  slight 
lateral  displacement.  At  first  it  is  situated  near  a  vertical  line 
drawn  from  the  tip  of  the  ninth  rib,  but,  as  the  liver  enlarges,  it 
may  be  pushed  several  inches  to  the  right.  A  tumour  due  to  the 
intestinal  growth  can  seldom  be  detected,  but  if  the  pancreas, 
retroTperitoneal  glands,  or  the  omentum  are  invaded,  a  hard,  nodular, 
and  painful  mass  may  be  felt  in  the  region'  of  the  navel.  En¬ 
largement  of  the  stomach  is  always  present,  and  in  many  cases 
the  contractions  of  its  hypertrophied  walls  are  visible  through  the 
abdominal  parietes.  Although  death  usually  ensues  from  inanition 
at  the  end  of  six  to  eight  months,  it  may  occur  at  a  much  earlier 
period  from  toxaemia  or  other  biliary  complications. 

Case  1. — A  woman,  get.  54,  was  admitted  into  the  London  Temper- 
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ance  Hospital  in  a  comatose  condition,  with  deep  jaundice.  Her  husband 
stated  that,  about  nine  weeks  previously,  she  had  been  seized  with  pain 
and  sickness  after  eating  some  pickled  pork,  and  on  the  next  day  had 
become  yellow.  The  appetite  had  been  bad,  and  she  had  complained  of 
feeling  weak,  but  had  not  lost  flesh  to  any  appreciable  extent.  Two 
days  before  admission  into  the  hospital,  she  had  become  drowsy  and  had 
vomited  several  times.  The  patient  was  a  stout,  well-developed  woman. 
The  skin  was  bright  yellow,  and  the  urine  contained  a  large  quantity  of 
bile,  but  no  albumin  nor  sugar.  There  was  profound  coma  with  laboured 
respiration,  a  slow  feeble  pulse,  and  dilated  pupils.  The  liver  extended 
nearly  3  in.  below  the  margin  of  the  ribs,  and  presented  a  sharp  edge 
and  smooth  surface.  The  gall  bladder  formed  a  well-defined  tumour  to 
the  right  of  the  mammary  line.  The  stomach  appeared  to  be  normal  in 
size,  and  no  other  abdominal  tumour  could  be  detected.  The  gastric 
contents,  extracted  by  a  tube,  contained  a  trace  of  free  hydrochloric  acid. 
Death  took  place  in  a  few  hours. 

'  Necropsy. — The  liver  was  much  enlarged  and  its  tissue  deeply  bile- 

stained.  The  gall  bladder  contained  8  oz.  of  green  bile,  and  the  cystic, 
hepatic,  and  common  ducts  Avere  greatly  dilated.  When  the  duodenum 
was  opened,  an  ulcer  the  size  of  a  shilling,  having  a  hard,  irregular  edge 
and  fungating  base,  Avas  found  to  occupy  the  position  of  the  biliary 
papilla.  Vater’s  ampulla  Avas  dilated,  and  its  opening  on  the  floor  of 
the  ulcer  Avas  obscured  by  a  small  fungoid  growth.  There  were  no 
secondary  deposits  in  the  liver,  but  three  lymphatic  glands  behind  the 
peritoneum  Avere  enlarged.  The  duodenal  groAvth  proved  to  be  a 
cylindrical  cell  carcinoma. 

Occasionally  the  patient  is  attacked  by  a  succession  of  rigors, 
accompanied  by  irregular  p)yrexia  and  delirium.  Severe  pain  is  ex¬ 
perienced  in  the  right  hypochondrium  and  epigastrium,  and  vomiting 
is  urgent.  Eapid  enlargement  of  the  liver  takes  place,  the  jaundice 
deepens,  and  death  usually  occurs  within  a  week.  In  a  case  of  this 
kind  Avhich  recently  came  under  my  care,  carcinoma  of  the  head  of 
the  pancreas  with  portal  pyiemia  was  diagnosed,  but  the  necropsy 
showed  a  small  cancerous  growth  of  the  biliary  papilla,  with 
purulent  infiltration  of  the  hepatic  and  pancreatic  ducts. 

In  rare  instances  suppurative  cholecystitis  results  from  a 
pyiemic  infection  of  the  Idle  duct,  and  may  terminate  by  perforation 
of  the  gall  bladder,  as  in  the  following  case  recorded  l)y  Cockle : — 

Case  2. — A  coal  porter,  set.  53,  aaxis  admitted  into  hospital  on 
February  5,  1883,  for  slight  jaundice.  He  had  enjoyed  fairly  good 
health  until  Christmas,  Avhen  he  caught  cold.  Since  then  he 
had  had  slight  rigors  and  had  lost  flesh  and  strength,  but  had  not 
complained  of  pain.  On  admission  the  patient  Avas  emaciated  and 
slightly  jaundiced.  The  margin  of  the  liver  extended  about  1  in.  beloAv 
the  ribs  in  the  nipple  line.  There  Avere  neither  pain,  oedema  of  the 
legs,  nor  ascites  ;  the  fseces  Avere  pale. 

February  15. — Rigors;  temperature,  101° *2;  pulse,  100. 

February  17. — Jaundice  more  intense;  liver  dulness  extended  3^- 
in.  beloAv  the  costal  margin.  From  the  loAver  border  of  the  liver,  and 
continuous  Avith  it,  there  seemed,  on  palpation,  to  be  an  enlargement  of 
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firm  consistence,  which  extended  to  within  2  in.  of  the  iliac  crest,  and 
yielded  a  resonant  note  on  percussion,  being  apparently  overlapped  by^ 
the  distended  colon.  Swelling  not  tender.  Patient  very  drowsy  and 
thirsty.  Temperature,  103°  *2. 

February  19. — Jaundice  increased;  swelling  larger;  liver  dnlness 
reached  iliac  crest ;  no  pain,  but  tenderness  on  palpation  over  the  liver. 

February  20. — The  localised  swelling  has  increased  in  size,  and 
fluctuation  could  be  detected.  Slight  oedema  of  the  abdominal  wall ; 
patient  weak  and  torpid,  with  hectic  flush  on  cheeks;  pulse,  100; 
temperature,  102°*7. 

February  21. — Patient  suddenly  became  worse  ;  acute  pain  in  the 
abdomen,  which  was  distended  and  tympanitic.  Died  the  following  day. 

Necropsy. — The  peritoneal  cavity  contained  several  pints  of  sero- 
hilious  fluid  and  about  a  quarter  of  a  pint  of  pus,  which  escaped  from  a 
perforation  in  the  gall  bladder.  The  intestines  were  coated  with  recent 
lymph  and  the  coils  glued  together.  The  gall  bladder  was  enormously 
dilated,  and  measured,  when  empty,  8  in.  in  length  and  4^  in  width. 
On  its  under  surface  was  an  opening  the  size  of  a  sixpence,  with 
thickened  and  ragged  edges.  The  common  bile,  cystic,  and  hepatic 
ducts  were  all  dilated.  On  opening  the  duodenum  a  soft  growth  was 
found,  entirely  surrounding  the  orifice  of  the  bile  duct  and  invading  the 
intestine  for  3  in.  in  its  long  axis,  and  involving  half  its  circumference. 
Above  the  growth  the  bowel  was  much  dilated.  The  lymphatic  glands 
in  the  neighbourhood  were  enlarged,  but  there  were  no  metastases  in 
the  liver.  On  section  the  growth  proved  to  be  a  spheroidal  cell  cancer. 

When  carcinoma  attacks  the  wall  of  the  duodenum,  and  only 
invades  the  biliary  papilla  during  the  course  of  its  growth,  the 
clinical  picture  it  presents  is  somewhat  different  to  the  preceding. 
Should  the  disease  have  commenced  high  up,  the  initial  symptoms 
are  those  of  pyloric  obstruction.  Pain  or  discomfort  is  experienced 
two  or  three  hours  after  food,  and  there  are  usually  flatulence, 
acidity,  and  vomiting,  with  signs  of  hypertrophy  and  dilatation  of 
the  stomach.  The  vomit  is  usually  devoid  of  free  hydrochloric 
acid,  but  occasionally  it  presents  a  green  colour  owing  to  regurgi¬ 
tation  of  bile  through  the  partially  obstructed  bowel.  HEcma- 
temesis  and  melsena  may  occur  from  ulceration  of  the  growth,  and 
may  even  prove  fatal.  Should  the  disease  undergo  colloid  de¬ 
generation,  small  semi-transparent  granules  of  colloid  material 
sometimes  appear  in  the  faces. 

When  the  growth  develops  below  the  level  of  the  papilla,  the 
first  symptoms  are  those  of  obstruction  of  the  bowel,  with  constant 
vomiting  of  bilious  fluid  containing  trypsin.  In  either  case  its 
extension  is  to  the  orifice  of  the  bile  duct,  is  followed  by  jaundice, 
with  enlargement  of  the  liver  and  gall  bladder.  It  should  be 
noticed,  however,  that  even  when  this  complication  ensues,  a 
certain  amount  of  bile  may  still  appear  in  the  vomit  or  faces, 
while  in  some  cases  the  only  indication  of  biliary  obstruction 
consists  in  the  continued  presence  of  bile  in  the  urine,  and  dis¬ 
tension  of  the  gall  bladder. 
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3.  Carcinoma  helovj  the  hiliary  {cancer  of  the  third 

portion  of  the  duodenum,  infra-ampidlary  or  juxtajejunal). — This 
usually  occurs  in  the  form  of  an  annular  growth,  which  produces 
a  considerable  degree  of  stenosis.  Both  the  stomach  and  the 
duodenum  above  the  disease  are  much  enlarged,  and  the  pyloric 
orifice  is  dilated.  As  in  the  preceding  varieties,  the  first  symptoms 
consist  of  flatulence  and  discomfort  after  meals,  acidity,  loss  of 
appetite,  and  gradual  emaciation.  After  the  lapse  of  a  few 
months  the  vomiting  appears,  and  persists  until  the  end.  The 
tongue  now  becomes  thickly  coated,  the  thirst  excessive,  and 
there  is  marked  cachexia  and  rapid  loss  of  flesh.  The  bowels  are 
obstinately  confined,  but  the  stools  are  seldom  quite  devoid  of 
bile,  and  occasionally  contain  altered  blood. 

The  character  of  the  vomit  constitutes  one  of  the  most  im¬ 
portant  features  of  the  cases.  It  always  contains  bile,  which  gives 
it  a  bright  green  colour,  and  if  the  patient  is  restricted  to  a  semi¬ 
solid  diet,  the  ejecta  may  closely  resemble  chopped  spinach. 
The  liquid  obtained  by  filtration  is  neutral  or  slightly  alkaline  in 
reaction,  and,  if  warmed  to  the  temperature  of  the  body,  is  usually 
capable  of  digesting  fibrin,  owing  to  the  fact  that  it  contains 
pancreatic  juice.  The  sediment  that  remains  upon  the  filter 
paper  consists  of  undigested  food  in  a  state  of  fine  subdivision, 
and  is  quite  unlike  the  bulky  masses  which  are  vomited  in  cases 
of  pyloric  stenosis.  From  time  to  time  attacks  of  intestinal 
obstruction  supervene,  attended  by  incessant  vomiting  and 
obstinate  constipation.  On  these  occasions  from  10  to  15  pints  of 
alkaline  bilious  fluid  may  be  vomited  in  the  course  of  twenty-four 
hours,  notwithstanding  the  fact  that  the  patient  has  taken  nothing 
by  the  mouth.  The  urine  is  greatly  reduced  in  amount,  and  may 
be  entirely  suppressed,  while  that  which  is  voided  is  alkaline  in 
reaction  and  opaque  from  an  excess  of  earthy  phosphates.  When 
boiled  with  nitric  acid,  it  sometimes  assumes  a  dark  red  or  port- 
wine  colour,  owing  to  the  presence  of  a  colourless  chromogen, 
allied  to  indol  and  indican,  which  has  been  produced  by  decom¬ 
position  in  the  dilated  bowel.  A  somewhat  similar  reaction  is 
sometimes  obtained  in  cases  of  melanosis  from  the  melanogen  in 
the  urine,  but  in  this  instance  the  addition  of  perchloride  of  iron 
to  the  urine  produces  a  brown  coloration,  a  reaction  which  is 
absent  in  cases  of  duodenal  cancer.  In  rare  instances  the  chrom¬ 
ogen  is  changed  to  indican  in  tlie  body,  and  the  urine  has  a 
distinct  blue  colour  when  voided  Eolleston  noted  an  excess  of 
creatinin  in  the  case  which  he  recorded.  Symptoms  of  auto¬ 
intoxication  are  often  present  at  this  stage  of  the  complaint,  and 
consist  of  urgent  dyspnoea,  restlessness,  palpitation,  thirst,  and 
delirium.  Intense  itching  of  the  skin,  like  that  met  with  in 
biliary  and  renal  toxtemias,  is  sometimes  observed,  and  urticarial 
eruptions  occasionally  follow  the  acute  attacks  of  duodenal  obstruc¬ 
tion.  Examination  of  the  abdomen  shows  the  stomach  to  be 
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much  enlarged,  and  a  succussion  splash  may  be  obtained  as  far 
outwards  as  the  right  mammary  line,  or  even  in  the  lumbaT 
region.  This  latter  phenomenon  is  apt  to  be  ascribed  to  dilatation 
of  the  pyloric  region  of  the  stomach,  but  is  really  due  to  the 
duodenum,  which,  being  greatly  enlarged  above  the  stricture, 
forms  a  distended  sac  behind  and  to  the  right  of  the  pylorus. 
When  the  disease  merely  forms  a  ring  round  the  bowel,  no  tumour 
can  be  detected  by  palpation,  but  if  the  growth  is  accompanied  by 
enlargement  of  the  retroperitoneal  glands,  or  has  infiltrated  the 
pancreas,  an  indefinite  hard  mass  may  be  felt  to  the  right  of  the 
umbilicus.  Exploration  of  the  stomach  with  a  soft  tube  elicits 
three  facts  of  considerable  importance.  In  the  first  place,  it  may 
be  observed  that,  after  the  organ  has  been  apparently  emptied,  a 
fresh  gush  of  fluid  occurs  when  the  patient  coughs  or  inclines  his 
body  to  the  left  side,  a  phenomenon  wdiich  is  obviously  due  to 
regurgitation  of  the  contents  of  the  duodenum  through  the 
incompetent  pylorus.  Secondly,  after  the  stomach  has  been 
evacuated,  a  succussion  splash  may  still  be  obtained  over  a  limited 
area  to  the  right  of  the  navel,  owing  to  the  presence  of  fluid  in 
the  duodenum.  Finally,  after  the  stomach  has  been  washed  out 
overnight,  and  no  food  taken  in  the  meanwhile,  a  quantity  of 
bilious  fluid  may  be  extracted  in  the  morning.  These  three 
phenomena,  taken  in  conjunction  with  the  physical  signs  afore¬ 
mentioned,  render  the  diagnosis  of  stricture  of  the  third  part  of 
the  duodenum  almost  a  matter  of  certainty. 

Case  3. — A  carpenter,  Jiet.  56,  was  admitted  into  hospital  with  the 
following  history.  He  had  always  been  in  good  health  until  five 
months  previously,  when  he  was  suddenly  seized  with  a  bilious  attack, 
and  vomited  for  two  days.  Since  that  time  he  had  suffered  from 
flatulence  and  discomfort  after  meals,  loss  of  appetite,  and  steady 
emaciation.  Latterly  he  had  vomited  once  or  twice  each  day,  and  had 
become  very  weak.  The  bowels  were  confined,  and  micturition  was 
accompanied  by  a  scalding  pain  in  the  penis.  On  examination,  the 
patient  was  found  to  be  very  thin  and  ansemic,  with  a  purple  flush  on 
either  cheek,  which  was  stated  to  have  developed  during  the  course  of 
his  illness.  The  pulse  was  small  and  compressible,  the  tongue  covered 
with  a  creamy  fur,  the  breath  offensive,  and  the  temperature  sub¬ 
normal.  The  bowels  were  confined,  but  the  stools  contained  bile.  The 
lower  border  of  the  stomach  extended  nearly  1  in.  below  the  level  of 
the  navel,  and  its  pyloric  portion  appeared  considerably  dilated,  as  a 
succussion  splash  could  be  obtained  as  far  outwards  as  the  right  anterior 
axillary  line.  The  organ  could  be  seen  to  contract  slowly  from  left  to 
right.  The  liver  was  enlarged,  and  the  lower  edge  projected  1  in. 
below  the  costal  margin.  Tliere  was  neither  ascites  nor  jaundice,  nor 
could  any  localised  tenderness  or  tumour  be  detected  in  the  abdomen. 
The  thoracic  viscera  were  normal.  The  vomit  during  the  first  night  in 
the  hospital  amounted  to  18  oz.,  and  consisted  of  an  alkaline  opaque 
fluid  of  a  deep  green  colour,  which  deposited  a  flocculent  precipitate  on 
standing.  Gmelin’s  test  gave  a  positive  reaction,  and,  after  the  addition 
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of  a  few  grains  of  bicarbonate  of  sodium,  tlie  filtrate  digested  fibrin. 
The  urine  was  much  reduced  in  amount,  and  contained  a  trace  of 
albumin.  After  the  stomach  had  been  washed  out  overnight,  and  no 
food  taken  in  the  interval,  13  oz.  of  bilious  fiiiid  were  extracted  by  a 
tube  on  the  following  morning,  and  even  after  the  organ  had  been 
apparently  emptied  a  splash  could  still  be  obtained  to  the  right  of  the 
umbilicus.  Daily  lavage,  combined  with  careful  dieting,  afforded  con¬ 
siderable  relief  for  the  first  ten  days,  but  the  loss  of  weight  still 
continued.  At  the  end  of  a  fortnight  it  was  noted  that  the  patient  was 
not  so  well.  Vomiting  occurred  each  night  desjjite  the  lavage,  and  the 
right  lobe  of  the  liver  had  increased  in  size,  and  presentetl  a  small 
superficial  nodule.  Attacks  of  extreme  restlessness  alternated  with 
periods  of  somnolence,  and  at  night-time  he  suffered  from  fits  of  choking, 
accompanied  by  urgent  dyspnoea.  On  the  eighteenth  day  after  admis¬ 
sion  the  bowels  ceased  to  act,  and  incessant  vomiting  set  in,  which 
lasted  for  three  days,  and  precluded  the  administration  of  nourishment 
by  the  mouth.  During  this  period  from  6  to  9  pints  of  thin  alkaline 
green  fluid  were  rejected  every  twenty-four  hours.  The  urine  was 
scanty,  and  assumed  a  dark  red  tint  when  boiled  Avith  nitric  acid.  A 
week  later  fluid  was  detected  in  the  peritoneal  cavity,  and  the  patient 
complained  of  great  distension  after  meals.  A  gland  above  the  left 
clavicle  was  also  found  to  be  enlarged,  and  the  nodule  in  the  right  lobe 
of  the  liver  was  more  distinct.  A  feAv  days  afterwards,  the  temperature 
suddenly  rose  to  101°  F.,  and  he  became  delirious.  There  was  no  cough 
or  expectoration,  and  the  respirations  Avere  only  24  per  minute.  The 
folloAving  day  the  temperature  had  fallen  to  99°,  but  the  patient  Avas 
semi-unconscious,  with  a  dry  tongue  and  a  pulse  rate  of  136.  Com¬ 
parative  dulness  on  percussion  Avas  detected  at  the  base  of  the  right 
lung,  and  a  feAV  moist  crepitations  Avere  audible  on  auscultation.  During 
the  evening  the  temperature  rose  to  102°,  the  coma  deepened,  and  death 
occurred  in  the  early  morning. 

Necropsy. — The  anterior  portion  of  the  abdominal  cavity  Avas  chiefly 
occupied  by  tAvo  thin-Avalled  sacs,  Avhich  lay  side  by  side.  The  one  on 
the  left  consisted  of  a  dilated  stomach,  Avhile  the  other,  Avhich  VA^as  ovoid 
in  shape  and  8  in.  in  length,  Avith  a  maximum  circumference  of  13  in., 
represented  the  upper  tAvo-thirds  of  the  duodenum  in  a  state  of  extreme 
distension.  When  the  latter  Avas  laid  open,  its  loAver  end  Avas  found  to 
be  the  seat  of  an  ulcerated  malignant  groAvth,  Avhich  had  so  contracted 
the  lumen  of  the  boAvel  that  it  hardly  admitted  the  tip  of  the  index 
finger.  The  retroperitoneal  glands  Avere  much  enlarged,  and  the  liver 
contained  four  secondary  groAvths.  There  Avas  recent  pneumonia  in  the 
loAver  lobe  of  the  right  lung.  The  groAvth  Avas  a  columnar-cell  cancer. 

Cases  have  been  recorded  in  which  the  whole  or  greater  part 
of  the  dnodenuin  Avas  infiltrated  with  carcinoma,  and  converted 
into  a  thick,  rigid  tube  of  small  diameter.  The  symptoms  that 
accompany  this  rare  form  of  disease  are  essentially  those  of  chronic 
intestinal  obstruction,  accompanied  by  excessive  vomiting  and 
dilatation  of  the  stomach.  Jaundice  is  an  inconstant  phenomenon, 
but  mehena  is  not  infrequent.  In  Arrachard’s  case  a  large  mem¬ 
branous  cast  was  evacuated  after  the  administration  of  an  aperient, 
and  death  was  preceded  by  troublesome  diarrhoea. 
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Dukation  and  Complications.  —  In  my  series  of  cases  the 
average  duration  of  the  complaint  was  about  seven  months,  tlm 
extreme  limits  being  three  and  eighteen  months.  As  a  rule,  the 
fatal  event  is  due  to  exhaustion  from  inanition,  but  when  it  occurs 
at  an  early  period  it  may  take  place  from  auto-intoxication  or 
some  other  biliary  complication.  Katal  hiemorrhage  has  only  been 
recorded  twice,  and  perforation  with  general  peritonitis  is  also 
rare.  An  intraperitoneal  abscess  is  rather  more  common  than  in 
simple  ulcer,  and  usually  points  at  the  umbilicus,  or  makes  its  way 
towards  the  upper  surface  of  the  liver.  Suppuration  behind  the 
peritoneum  is  very  exceptional.  Occasionally  the  growth  produces 
an  external  fistula,  or  establishes  a  communication  with  the  trans¬ 
verse  colon  or  with  the  gall  bladder.  In  the  case  recorded  by 
Trevelyan,  death  occurred  from  tetany. 

Diagnosis. — Primary  malignant  disease  of  the  duodenum  is 
accompanied  by  two  varieties  of  symptoms,  one  of  which  is 
common  to  all  cases,  while  the  other  varies  with  the  situation 
of  the  growth.  The  former  comprises  progressive  emaciation, 
cachexia,  loss  of  appetite,  vomiting,  hciematemesis,  or  melaina, 
constipation  alternating  with  diarrhoea,  and  pain  in  the  abdomen 
after  meals,  with  the  signs  of  dilatation  of  the  stomach,  and  per¬ 
haps  a  palpable  tumour.  The  latter,  or  localising  symptoms,  on 
the  other  hand,  consist  of  jaundice,  with  enlargement  of  the  liver 
and  distension  of  the  gall  bladder,  attacks  of  intestinal  obstruc¬ 
tion,  vomiting  of  bile  and  pancreatic  juice,  and  the  presence  of 
chromogen  in  the  urine,  with  the  signs  of  dilatation  of  the  stomach 
and  duodenum,  incompetency  of  the  pylorus,  and  perhaps 
enlargement  of  the  liver  and  gall  bladder. 

Disease  of  the  first  part  of  the  duodenum  has  to  be  distin¬ 
guished  from  benign  and  malignant  strictures  of  the  pylorus, 
and  from  the  effects  of  pressure  exerted  upon  the  bowel  by  an 
external  tumour. 

1.  Pyloric  stenosis  due  to  the  cicatrisation  of  a  simple  ulcer 
develops  very  gradually,  and  is  seldom  accompanied  by  rapid 
emaciation  or  cachexia.  There  is  almost  always  a  history  of 
previous  severe  pain  after  food,  with  one  or  more  attacks  of 
luumatemesis.  Pain  and  acidity  are  chiefly  experienced  during 
the  night,  and  the  vomit  may  be  stained  with  bile.  Tree  hydro¬ 
chloric  acid  is  present  in  excess,  and  the  existence  of  hypersecretion 
may  be  determined  by  evacuating  the  stomach  in  tlie  early  morn¬ 
ing.  Altliough  the  viscus  may  be  greatly  dilated  and  hypertrophied, 
no  tumour  can  be  felt,  and  if  suitable  treatment  be  adopted  the 
general  health  may  continue  good  for  many  years. 

2.  From  cancer  of  the  pylorus  the  diagnosis  is  very  difficult, 
since  the  symptoms  and  signs  of  the  two  diseases  are  practically 
identical.  It  is  stated,  however,  that  when  cancer  attacks  the 
upper  duodenum  the  appetite  is  less  affected  than  in  the  gastric 
complaint,  that  free  hydrochloric  acid  may  continue  for  a  consider- 
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able  time,  that  bile  is  not  infrequent  in  the  vomit,  and  that 
diarrhoea  is  apt  to  alternate  with  constipation.  If  a  tnmonr  is 
present,  it  is  usually  situated  more  to  the  right  of  the  median  line 
than  is  the  case  with  a  pyloric  growth. 

3.  Pressure  upon  the  first  part  of  the  duodenum  may  be  caused 
by  an  enlarged  gall  bladder,  a  tumour  of  the  liver,  an  aneurysm 
of  the  coeliac  axis  or  of  the  hepatic  artery,  or  by  a  growth  of  the 
omentum,  kidney,  pancreas,  or  retroperitoneal  glands.  These 
forms  of  obstruction  develop  more  slowly  and  are  less  severe  than 
that  produced  by  cancer  of  the  duodenum.  Hicmatemesis  and 
cachexia  are  rare,  and  the  loss  of  flesh  is  only  proportional  to  the 
urgency  of  the  gastric  symptoms.  The  tumour  varies  in  its 
character  and  attachments  according  to  its  mode  of  origin,  and 
free  hydrochloric  acid  may  usually  be  detected  in  the  gastric 
contents. 

Malignant  disease  of  the  second  'part  of  the  duodenum  may  be 
confused  with  cancer  of  the  pancreas  or  of  the  ampulla  of  Yater, 
with  gall  stones,  and  with  a  siinple  chronic  ulcer  in  the  same 
situation. 

1.  A  growth  of  the  head  of  the  pancreas,  or  of  the  small 
diverticulum  into  which  the  common  bile  and  pancreatic  ducts 
open  (ampulla  of  Yater),  is  accompanied  from  the  first  by  jaundice, 
which  soon  becomes  intense,  and  usually  persists  throughout  the 
whole  course  of  the  disease.  The  gastric  phenomena,  on  the  other 
hand,  are  of  subordinate  importance,  and  mainly  consist  of  flatul¬ 
ence  after  meals,  a  bitter  taste  in  the  mouth,  and  inability  to  digest 
fats.  The  stomach  is  not  dilated,  there  is  no  periodic  vomiting, 
bile  is  absent  from  the  stools,  and  the  secretion  of  hydrochloric 
acid  usually  persists. 

2.  Gall  stones  are  more  common  in  women  than  in  men,  while 
the  reverse  is  the  case  in  duodenal  cancer.  The  jaundice  is  pre¬ 
ceded  by  severe  spasmodic  pain,  and  may  continue  for  several 
months  without  seriously  affecting  the  general  health.  Even  when 
emaciation  is  a  marked  feature  of  the  case,  the  patient  does  not 
usually  display  that  loss  of  energy  and  physical  debility  which  is 
so  constant  in  cancer  of  the  digestive  organs.  Periodic  vomiting 
with  the  signs  of  dilatation  of  the  stomach  is  absent,  there  is  no 
luematemesis  or  mehena,  and  the  initial  enlargement  of  the  gall 
bladder  disappears  after  a  short  time. 

3.  Simple  chronic  ulcer  of  the  duodenum  is  usually  accom¬ 
panied  by  pain  some  hours  after  food,  with  tenderness  upon 
pressure  above  and  to  the  right  of  the  navel,  and  occasional 
attacks  of  melpena  with  or  without  htematemesis.  Loss  of  flesh 
and  appetite  are  unimportant  symptoms,  and  the  degree  of  anaemia 
varies  with  the  severity  of  the  luemorrhage.  Should  the  disease 
ultimately  produce  stenosis  of  the  bowel,  the  gastric  dilatation  is 
accompanied  by  hyperchloric  acidity. 

Obstruction  of  the  third  part  of  the  duodenum  may  arise  from 
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other  causes  than  malignant  stricture,  since  a  tumour  of  a^y 
neighbouring  viscus  may  exert  pressure  upon  the  bowel.  It  is 
also  possible  that  undue  tension  of  the  transverse  mesocolon,  or 
enlargement  of  the  superior  mesenteric  vessels,  may  compress  this 
portion  of  the  gut.  Of  the  internal  diseases  the  impaction  of  a 
gall  stone  and  the  cicatrisation  of  a  simple  ulcer  are  the  most 
important.  In  all  these  cases,  however,  the  antecedent  symptoms 
differ  greatly  from  those  of  duodenal  carcinoma,  there  are  seldom 
cachexia  and'  rapid  loss  of  flesh,  and  the  discovery  of  a  tumour 
helps  to  elucidate  the  nature  of  the  primary  disease.  A  gastro- 
biliary  fistula  is  also  accompanied  by  vomiting  of  bile,  but  there 
is  usually  a  liistory  of  gall  stones,  while  dilatation  of  the  stomach 
and  duodenum  is  absent. 

Treatment. — This  must  be  conducted  upon  the  same  lines  as 
that  of  cancer  of  the  pylorus.  Lavage  should  be  performed 
night  and  morning,  the  bowels  maintained  in  regular  action, 
and  the  diet  adjusted  to  the  necessities  of  the  patient.  Excision 
of  the  growth  is  rarely  feasible,  but  gastro-enterostomy  often 
prolongs  life  for  several  months. 

A 
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